An i~J!Jas designed to assess the reference outcome in terms of patron report of success. It 
II
he primary source of pride and satisfaction for the professional reference librarian is the quality . of reference service he or she provides. Although quality reference service is a desired goal, its definition and assessment have been fraught with difficulty. Criteria for reference service quality abound in the literature, and numerous evaluation plans have been attempted to measure and assess quality. These valuable forays into the poorly mapped-out territory of reference service appear to some observers to exemplify the legend of the ten blind men trying to define an elephant by only touching its varied partsthe methodologies of evaluation seem restricted, and the evaluation criteria partial and incomplete.
Before 1960, evaluation of the actual outcome of the reference transaction was not a pressing issue because it was generally believed, on the basis of previous studies, that the outcome was highly satisfactory to reference patrons. 1 Summarizing these studies in 1964, Rothstein stated that "results could hardly be bettered by paying for testimonials. " 2 However, in 1970, with the advent of unobtrusive observation as a research methodology, the outcome of the reference transaction began to be seriously questioned. Controlled studies using this method revealed that reference librarian success at answering factual
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questions averaged around 50%. 3 Reference librarians were hard pressed to reconcile the favorable attitudes of their patrons with this low success rate.
In response to this dilemma, there has been an increased interest in research on the nature of reference service, and as a result of this, some important advances have been made. These include the definition of the reference question and its incorporation into a standard by Emerson and the LAMA Committee on Statistics for Reference Service, 4 the formulation of mutually exclusive categories of questions by Hieber, 5 the work of identifying reference process factors by Jahoda and Braunagel, 6 the considerable methodological contributions of Hallman to subject recording and data collection, 7 the seperation of outcomes of the reference transaction by Strong, 8 Howell and others/ Tessier and others/ 0 Tagliacozzo,   11 and Goth berg, 12 and the work on scale construction for relevance judgments by Cuadra and others. 13 Guided by these research breakthroughs, the authors have undertaken to design and develop a survey instrument and a data collection protocol that would assess the outcome of the reference transaction and identify factors related to successful and nonsuccessful performance. We also hoped to design this instrument in such a way that it would be practical for widespread use while demonstrating both validity and reliability. As far as the authors can determine, patron response to the traditional reference transaction has never been measured by use of a uniform instrumentthat (1) is designed to measure more than one or two types of outcome; (2) utilizes carefully constructed scales with clearly demonstrated power of discrimination; (3) has a sufficient number of items to demonstrate reliability; and (4) has been administered in a number of libraries under carefully controlled conditions. These are standards basic to measurement research in other disciplines, yet not been consistently utilized in reference research.
Before presenting the design and fieldtesting results of the reference transaction
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assessment instrument (RTAI), the research issues involved will be examined. These issues can best be understood in the historical context of evaluation research in reference.
THE LITERATURE AND METHODOLOGY OF REFERENCE EVALUATION
Between 1976 and 1982, growing pressures to evaluate reference service resulted in an outpouring of some 238 publications on assessment of reference service. Ninety-two of these items stressed the need for evaluation, suggested criteria, and proposed ideas on evaluation while 146 were studies of various aspects of reference service. In addition, some 60 items were written on communication and interaction. 14 The spate of publication has continued to the present day.
One trend apparent in the literature during this period sought the solution to reference service problems in the individual reference librarian. 15 Studies of reference personnel increased tenfold from 1976 through 1982, covering such aspects as personality characteristics, concepts and attitudes, cognitive styles, and a variety of other areas. Also explored was the role of the reference librarian in the communication process. 16 Another trend since 1975 has been a greater emphasis on outcome studies, with some 29 appearing in the literature. Of these, 55% utilized unobtrusive observation or judgment of outcome by outside experts, 21% librarian judgment onll,, and 24% judgment by patron/librarian. 1 Studies of the outcome of online searching also began to appear frequently during this period, but in contrast to outcome studies of traditional reference service, some 81% utilized patron judgment, 5% patron/librarian judgment, and 14% focused on measures of precision and recall. 18 This volume of publication, in the opinion of some experts, has not been associated with substantial progress. In recent years, Altman notes, "there is still no consensus on how to measure, let alone evaluate, reference services. " 19 21 A second problem has been that indepth knowledge of the measurement process and of the reference process have seldom been found together in a single individual. Cross-disciplinary research is needed but has not taken place frequently enough. Zweizig comments on this, noting that reference managers do not feel that they understand the measurement process and that those who design measures do not understand the reference process.
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Unobtrusive Evaluation
In spite of these problems and concerns, some progress has been made and valuable insights gained by research done during this period. Perhaps the greatest single advance has been the development of the method of unobtrusive observation as a means of assessing the outcome of the reference transaction. In unobtrusive observation, proxies present factual test questions at the reference desk by phone or in person. Success is then judged by the percentage of correct answers obtained. Research studies using unobtrusive observation appear to have nearly doubled July 1987 since 1975, 23 and, in one instance, unobtrusive observation has been adapted for use as a performance measure in a single library. 24 The authors agree with McClure that, although unobtrusive testing is but one approach to the evaluation of reference service, it is a critically essential component. 25 Unobtrusive observation, however, has certain limitations, as has been noted by various reference experts. Test questions present a problem because they must be of a certain level of difficulty, must be representative, can't easily be repeated, and take considerable time and effort to formulate. Results are usually not available for some time and are difficult to §eneral-ize to the department as a whole.
Also, this approach is generally biased toward factual questions and does not assess the full range of questions asked by patrons. Nor does it usually take into account the difficulties of garbled and incoherent questions as often presented by actual patrons. Finally, this method ordinarily admits of only right or wrong answers and generally does not allow for the other less clear-cut outcomes, such as finding answers within an acceptable range or not finding what was sought but instead finding other useful information or materials.
For these reasons, practical methods of reference assessment in addition to unobtrusive observation are still needed. This need for a variety of methods is stressed by Crowley, among others, who notes the advantages of independent multiple approaches to measuring reference capacity. 27 Pierce also supports this when she notes that any library evaluating its reference services will find any method chosen lacking in some respects.
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One methodology available for use in assessing reference department quality is the questionniare survey. This approach is commonly used in sociological research, public opinion polling, and marketing, to name but a few contexts. Over the years there has been a vast improvement in the design of questionnaires to make results more reliable and valid. Thus, a suitably designed questionnaire might also work well for evaluation of the reference transaction.
CRITERIA FOR A REFERENCE ASSESSMENT INSTRUMENT AND DESIGN OF THE RTAI
The literature of reference evaluation suggests a number of desired qualities for an effective reference assessment tool. An effective assessment instrument should A. Demonstrate validity; B. Demonstrate reliability; C. Utilize the natural setting; D. Assess multiple factors in the reference process; and E. Include sufficient input, process, and outcome factors so that cause and effect relationships may become apparent.
In addition, the use of a standardized form to collect and report data should F. Utilize an adequate and unbiased sample;
G. Provide for comparability of data; H. Provide for timeliness of results; and I. Provide for interpretability. Each of these items will be considered below as it relates to the design of our reference transaction assessment instrument (RTAI) and data collection protocol.
Construct Validity and the Influence of Positive Bias
Perhaps the most important quality for any assessment instrument is construct validity, defined as the ability of an instrument to measure the characteristics it is intended to measure. Roloff notes in regard to reference research that ''Researchers rarely indicate reliability and validity measures . . . absence of descriptions of such fundamental concepts ... is distressing. , 29 As mentioned previously, a major question that arises in the area of validity is related to patron report of outcome .. Why have so many studies found high levels of patron satisfaction when, on the other hand, unobtrusive observation suggests that only about 50% of reference questions are answered correctly?
Many in the profession have hypothesized that patron evaluation is not valid because patrons are biased in a positive di- 31 These concerns are based on results of past studies that are described by Rothstein and Weech in their reviews of research in reference. 32 ''Satisfaction with service did not in-. fluence patrons' rating of the information found."
On the other hand, it is important to note that Gothberg, using an instrument where outcomes of (1) satisfaction with the interview, and (2) satisfaction with the transfer of information were separated, found that satisfaction with service did not influence ~atrons' rating of the information found. 3 This supports the contention that unrealistically high ratings found in previous studies were due in great part to the use of inadequate instruments and methods to study a complex phenomenon. Other researchers also note imprecision in previous measurement instruments. Certain common types of imprecision may actually encourage positive bias and lead to inflated ratings.
The Too-Broad Question. One example of imprecise measurement is the use of a broad, ·general satisfaction question not tied to any particular aspect of the reference transaction. That is, the satisfaction question was not linked specifically to the information actually provided. Thus, responses represented only broad, general satisfaction with the entire transaction or experience. Tagliacozzo also points out the ineffectiveness of the broad satisfaction question when she notes, "Especially those questions which elicit general overall judgments of the service provided by the system should be looked at suspiciously.' '
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The Single Question. In addition to the too-broad question, another reason for lack of precision and inflated ratings in previous attempts to measure satisfaction may have been the use of a single question that did not take into account the multiple outcomes of the reference transaction. Tagliacozzo emphasizes this when she comments ''one should be wary of taking the data of a single rating scale to assess the value that an information system has for its users. " 35 The importance of this is stressed by Cronbach, who recommends measuring all outcomes that might be worth striving for. 36 With regard to outcomes of the information interview in particular, Auster says that satisfaction is multidimensional. She notes that a set of questions is required, rather than a single question, and that we must identify the distinct aspects and tap the dimensions of satisfaction identified in the literature. 37 Tessier, Crouch, and Atherton (Cochrane) discuss a variety of possible outcomes of the information transaction. 39 In designing the patron form, particular care was taken to prevent the blurring together of different outcomes in order to increase the likelihood of valid ratings. Separate scales were made for (1) success in finding what was wanted; (2) satisfaction with what was found or not found; (3) satisfaction with helpfulness, courtesy, etc.; and (4) amount learned. Other outcomes, such as communication difficulty, could also be measured by combining separate items. A copy of these forms may be seen in appendix A.
However, even avoiding the above common types of imprecision is probably not sufficient in and of itself to ensure validity of response. Positive bias toward the reference librarian does exist and must be actively controlled through sophisticated design. More specifically, positive bias toward socially desirable types of answers has been known to measurement experts for some time as one type of response set. Mehrens and Lehman note that steps can be taken to try to control for response set. 39 
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Cronbach notes that response set is particularly prevalent on tests that (1) contain ambiguous items; (2) require the individual to respond on a disagree-agree continuum; and (3) lend themselves to responses in a favorable or unfavorable direction.
Best Answer Anchoring. One technique
suggested by Cronbach is the best answer choice. 40 This technique has been utilized in the patron scale for finding what was wanted, where six choices of answer (descriptive phrases not necessarily on a continuum) are presented (see appendix B). Using versions of this technique, Cuadra and others found, in studies of anchored versus unanchored scales, that anchoring the midpoint on the scale with a phrase tied to a particular reference point produced lower ratings and was especially effective in producing differentiated responses. Cuadra notes "it might prove especially effective to add additional anchors at each scale extreme, to obtain the desired greater difference effect.' ' 41 Loftus and others also remark on the effectiveness of anchored scales when they note, ''if the task required is one of estimation, we can use our knowledge of the effects of anchoring and other heuristics to guide the respondent's judgment.'' 42 Specificity of Scale Items. Cuadra and Katter related positive bias on the part of raters to the specificity of scale items. They found that if a rater was uncertain about how to represent the rating on a particular scale, the tendency was to assign a higher rating. A study was done in which some 24 subjects judged the relevance of 12 articles to a certain statement of requirements. These judgments were made under two different conditions. One condition involved a very specific statement of requirements, the other a more general statement of requirements. Using the general statement, the subjects expressed greater uncertainty and tended to give higher relevance ratings. Using the more specific statement, they expressed less uncertainty and tended to give lower relevance ratings. Cuadra terms this the fail-safe reaction and discusses it further.
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Number of Categories in Scales. In one study, Cuadra showed that certainty of judgment at the ends of the scale is much greater when there are at least six to eight categories in the scale. Six to eight category scales were shown to have superior information-preserving qualities over two and four category sales without apparent disadvantages. 44 ''In the natural setting, patron input is an essential dimension of evaluation of reference service.''
In line with these research findings and to encourage valid responses the following goals were set for the design of the RTAI:
1. Control possible bias in favor of the reference librarian (as a reward for helpfulness) by effectively separating ratings of service from those of success in finding what was wanted.
2. Prevent blurring of the rating of success with other outcomes by effectively providing separate ratings for (a) success in finding what was wanted, (b) satisfaction with the information/materials found or not found, (c) satisfaction with service (helpfulness, etc.), (d) amount learned, and (e) communication difficulty.
3. Prevent rater uncertainty in judging success by using precise and specific language in items.
4. Prevent rater uncertainty in judging success by use of a scale with six anchored points.
Additional controls for positive bias were applied by establishing a rigorous scoring system. The criterion for complete success required three conditions: (1) that the patron mark "found just what was wanted'' on the success scale, (2) that the patron mark yes on the satisfaction scale, and (3) that there be no marks for any of the nine listed reasons for dissatisfaction. Thus, each transaction had to meet a three-point criterion in order to be judged completely successful.
Similarly, in regard to the six service items (understood what was wanted, enough help, time, courtesy, clear explaDevelopment and Testing 319 nations, knowledge), a partly negative mark by the patron was grouped with fully negative marks as ''less than completely satisfactory'' on that item. So it can be seen that the standard of judgment was set at a high level. ·
Reliability
Mehrens and Lehman note, ''In general longer tests are more reliable. Test length influences reliability.' ' 45 The RTAI includes multiple factors on both patron and librarian forms that, it is hoped, will enhance reliability and permit cross checking of results. Results of reliability tests on the RTAI are treated in detail in the following section on pilot testing.
Utilization of the Natural Setting
Shavit says:
Qualitative research has the natural setting as the direct source of data .... Reference service can best be understood when it is observed in the setting in which it occurs. 46 In the natural setting, patron input is an essential dimension of evaluation of reference service. Cronin and others support this conclusion:
It would only be possible to carry out a proper evaluation exercise by enlisting the cooperation of the user. . . . Few evaluation studies can be conducted without ... the views and requirements of the end user being taken into account. 47 However, discussions such as those between Cooper 48 and Soergel 49 argue the issue of whether patron judgment of success is sufficient, in and of itself, as the criterion for success. One argument given against use of the patron's report of success is that it often doesn't represent a judgment of the best possible information or material that could have been provided, as judged against an external criterion of quality. We believe this to be true, and this dimension of reference evaluation must be left to expert peer review.
On the other hand, patrons judge the success and satisfactoriness of the information or material on how well these meet their own complex pattern of internal and external needs, purposes, and states of knowledge. The work of Cuadra and Kat-ter illustrates this in demonstrating that the patron's purpose or intended use for information strongly influences his or her judgment of relevance, as, for example, self-generated needs for certain materials, following someone else's instructions, prejudices against certain sources or types of materials or against certain styles of presentations, and certain knowledge or lack of knowledge that distorts the interpretation of certain kinds of material.
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This suggests that unless we fully understand the patron's state of knowledge, purpose, and intended use for information, we cannot adequately judge how successfully his or her needs have been met. The patron is the only one in a position to know his or her own complex pattern of needs, motivations, abilities, and situational constraints, many of which are not expressed and can never be grasped in their entirety by the reference librarian or intermediary. Tagliacozzo emphasizes the need for patron judgment of outcomes when she notes, "Perhaps we will never be able to determine what the real information needs of the users are and should therefore content ourselves with what the users believe-and tell us-that they are. , 51 Unless we are unfailingly expert at interviewing and have limitless time at our disposal, we may miss some key aspect or · fact that renders our interpretation of need wrong. If the patron appears to be dissatisfied with good material or is satisfied with scanty material it is just as likely that we have not uncovered some key constraint or requirement as that this response is due to the patron's inability to judge information critically. 52 Others have, in fact, advocated or used a measure of user satisfaction. These include Pritchard, Auckland, and Castens, 53 and Rzasa and Baker, 54 who considered user satisfaction one component of effectiveness. Lancaster defines effectiveness as ''to what extent a service satisfies its user ' s demands. " 55 The Consortium for Public Library Innovation also includes user satisfaction as a measure of effectiveness56 as did Strong 57 in his study. Rzasa and Baker note that ''the conclusion can _ be drawn that a measure of effectiveness July 1987 must adequately reflect satisfaction of user needs. " 58 
Multidimensional Nature of the Reference Process
The reference process is complex, consisting of a considerable number of input, process, and outcome factors. Reference experts stress the need to take these multiple factors into account. For example, the interview process alone is recognized in other disciplines as extremely complex. Pittenger, Hockett, and Danehy devote 81 pages of text to analysis of only the first five minutes of the therapeutic interview. 59 Taylor underscores this by noting that the reference interview is one of the most complex acts of human communication for ''in this act, one person tries to describe for another person, not something he knows, but rather something he does not know. ' '
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As for the complexity of the process overall, Lancaster identifies at least 55 factors61 and S. D. Neill identifies some 66 factors that may play a part in the reference process at one time or another. 62 In order for a reference transaction assessment instrument to have content validity, it would need to represent this complexity. Dick and Hagerty define content validity as how well items selected for inclusion in an instrument represent the actual situation being considered. 63 Mehrens and Lehmann note that poor content validity is always deplorable but particularly bad when results are to be used for purposes of accountability.
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Analysis of Cause and Effect
Shavit summarizes well when he comments that the question is ''not only how accurate is the reference librarian's response .. . but also why is the answer inaccurate?" He adds that we need to know what causes searches to fail. 65 Lancaster, McClure, and Pierce also support the need to identify factors associated with failure. 66 In order to link cause and effect, it is necessary to include as many input factors as possible in a reference evaluation instrument because it cannot be known ahead of time with certainty which inputs will later prove to be causal factors . All outcomes should also be included so that complex patterns of cause and effect can be discerned. If cause-and-effect relationships cannot be discerned, it is often difficult to interpret results, and the likelihood of misinterpretation is increased. Mehrens and Lehmann note that to establish causal relationships, certain variables must be taken into account, including input, surrounding conditions, process, and outcome.67
''Norm-referenced measurement can often assist in decision making and is necessary both for program evaluation and for making predictions.''
In designing the RTAI, this model was followed, and an attempt was made to represent multiple input, condition, process, and outcome factors. A librarian form was designed based on input and process variables suggested by previous studies and by other reference practitioners and experts 68 and judged by the authors as most likely to affect the outcome of the reference transaction. This method of constructing an instrument, termed common sense or deductive, is supported by Burisch, who says "[there is] no consistent superiority of any strategy in terms of validity or predictive effectiveness . . . deductive scales normally communicate more directly ... whenever there is a genuine choice, the simple deductive approach is recommended. ' ' 69 Input factors in this model included type of staff handling questions, patron status and discipline, type and subject of question, and importance of question to patron. Process factors included response (directing and suggesting only or helping with the search), time taken, instruction given, and number and types of sources used. Factors related to surroundings were included in a 17-item checklist of problems. As further support for the selection of these factors, mobility or helping with the search has been shown by Gers and Seward to affect the outcome of the reference transaction. 70 A copy of the
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librarian form may be seen in appendix A. The authors were aware that the librarian's recording task would be increased to some extent by a librarian form with multiple factors. But it was felt that the greater good would come of being able to link cause and effect, thus tending to prevent harmful misinterpretation of results. Also, inclusion of multiple factors should contribute to reliability and permit crosschecking of results.
Utilization of an Adequate and Unbiased Sample
The sample utilized should be, as Roloff notes, both adequate to justify generalization and selected so as to avoid potential bias. 71 To counteract the possibility of bias, we required that all transactions during the sample period, both reference and directional, be recorded. Directional transactions were clearly defined, and all other questions were to be recorded as reference, in line with the definition as outlined in ANSI Standard 2239.7-1983.
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Comparability
Brown notes that "without a common language and common understandings . . . we cannot effectively and efficiently address our common problems .... It is becoming less and less possible for the individual library to exist in isolation from others." 73 The RTAI addresses this need for comparability by providing norms.
Mehrens and Lehmann argue the merits of norm-referenced instruments when they note that without norms for purposes of comparison, we have no clear idea of the meaning of a person's score in and of itself. Norm-referenced measurement can often assist in decision making and is nee-. essary both for program evaluation and for making predictions. They note that norms or ''group means are always more reliable than individual scores because the random errors of the individual scores tend to cancel themselves out, thus making the means reasonably accurate.' ' 74 The RTAI is a norm-referenced survey instrument designed to provide a profile for an individual library, with data for each item in the profile for (1) all libraries of the same size (and type), (2) the top-scoring library in that size group (three size groups), and (3) all libraries in the sample, based upon use of a standardized form and sampling strategy.
Timeliness of Results
Zweizig notes that situations should be avoided in which data arrive too late to affect decisions. 75 By utilizing the technology of computerized scanning, the RTAI should have a turnaround time of several weeks at the most.
Interpretability
Shavit, following John van Maanen, notes that high technical sophistication often makes research results incomprehensible to all but the highly trained few. 76 .
Brown notes that ''data should be organized into a framework intelligible to both lay and library persons." 77 The RTAI reports all scores in terms of simple percentages. Thus, if a percentage as a criterion for reference department performance were to be established in the future, the RTAI could be used as a criterionreferenced instrument. 78 Mehrens and Lehmann note that the most meaningful test should be related to both norms and criteria.
79 They also note that presenting a number of scores in profile form, as in the RTAt is a useful aid in interpretation.
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In summary, the RTAI was designed over a period of several years, utilizing the first author's own reference work as a basis and in consultation with the second author with regard to measurement and statistical questions. It was hoped that the RT AI would be able to be used by a library for the following purposes:
1. To provide feedback from the patron as to whether his or her particular needs were met.
2. To identify factors associated with success or failure on each individual transaction.
3. To assess quality of service on all types of questions, rather than on factual questions alone.
4. To assess quality of service in the actual reference setting, using the questions asked by a library's own patrons.
5. To provide feedback on a variety of outcomes of the reference transaction, such as success; satisfaction; quality of 7. To provide feedback to those in charge from librarians on factors that they report as having hindered their efforts on a particular transaction.
PILOT-TESTING THE REFERENCE TRANSACTION ASSESSMENT INSTRUMENT (RTAI)
In order to evaluate the reference transaction assessment instrument and its proposed method of utilization, heads of reference departments across the country were asked to volunteer in a pilot-test of the procedure. Of the libraries volunteering to participate in this pilot test, one public and 17 academic libraries were selected in order to vary as much as possible the range of institutional contexts in which the assessment scheme would be used. These 18 libraries ranged in collection sizes from 56,000 to 4 million volumes and included both publicly and privately funded institutions located in regions of the country from California to New England. Also included in these 17 academic libraries were one medical school and one undergraduate library.
Because of the particular natures of the public, undergraduate, and medical libraries, it was decided to eliminate them from the results presented here. Thus, the data presented in the remainder of this paper are restricted to the 15 academic library reference departments contained in our sample and described below in table 1.
Each library received a packet of 50 forms for reference questions and 50 forms for directional questions, plus detailed instructions. Reference forms consisted of a checklist to be marked by the reference staff member for each question and a tear-off sheet to be marked by the patron for the same question. The two forms were machine coded so that librarian and patron responses could be matched after the forms were separated. A copy of the assessment instrument appears as appendix A.
Each library was instructed to adminis- ter the forms on a typical day in the Autumn quarter and to record each transaction until all 50 forms were administered. After a request for assistance had been made, the patron was informed that the reference department was conducting a survey and was asked to fill out a brief checklist at a later time and deposit the completed form in a labeled container some distance away. The patron portion of the form was then tom off and given to the patron. The staff member noted the question in the upper right-hand corner of the librarian's form and completed the rest of the items on the form as soon as possible after the transaction had been completed. 81 Upon completion of the 50 forms, librarian and patron forms were collected and mailed to the Ohio State University. The forms were computer scanned, and data were read onto magnetic tapes. The computer also matched serial numbers from the librarian and patron forms so that both halves of the transaction could be reunited.
Return Rate
In the 15 participating libraries, 88.46% of all forms given out were returned. The number of transactions per library for which both the patron and librarian halves of the form were returned ranged from a low of 80% to a high of 97.67%.
Reliability
Reliability of measures, the degree to which replication of measurement yields the same result, is a key concern in the formation of any measuring instrument. By definition, the best way to obtain an estimate of the reliability of an instrument is via the test-retest method. Because of the Medium 500,000-1,000,000 vols. 
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time and costs involved in conducting such a study with the reference transaction assessment instrument, an alternate approach to estimating the instrument's reliability was employed: an analysis of the intercorrelation of multiple, parallel measures.
To this end, the Reference Transaction Assessment Instrument was partitioned into a set of 35 variables that appeared to be distinct measures of the quality of library reference service. The definitions of these 35 variables are found in appendix B, along with the method of their quantification. Variables whose manner of quantification was expected to correlate negatively with quality of library reference service were inverted to correlate positively. In addition, examination of the distributions of the variables derived from the 531 responses in our sample revealed that several of them were skewed with respect to a normal distribution (that is, the bell-shaped curve). These variables were transformed to make the shape of their distributions more closely conform to a normal distribution. After performing some necessary modifications, Pearson zero-order product-moment correlations were computed for each pair of these 35 variables. The resulting correlation matrix appears as ~igure 1.
As an initial measure of the instrument's reliability. Cronbach' s alpha, a commonly used estimator of reliability, was computed. 82 Cronbach's cluster analysis are groupings of the originores the fact that two or more distinct dinal variables based upon their overall demensions of a complex phenomenon may gree of similarity. Variables in the same be measured. If such is the case, Croncluster are more closely related to each bach's a is a poor estimator of the true reliother than to any variable found in a difability of the measuring instrument. Close ferent cluster. In addition, these groups, inspection of the correlation matrix (figure termed clusters, are nonoverlapping. A 1) suggests that this may be the case for variable will be assigned to only one clusthe reference transaction assessment inter. In the other previously mentioned strument. In some sections of the matrix, multivariate techniques, a single variable correlations are quite small, while in other may be divided up into two or more new sections, groups of highly intercorrelated variables, making interpretation of the variables can be seen. To explore this posresults rather difficult. sibility in a more formal manner, a cluster
There are a number of distinct techanalysis of the 35 variables was conniques for performing cluster analyses. 84 ducted.
The procedure used in this study is a hierCluster analysis is one of a number of statistical methods used in the examinaarchical, divisive method using the SAS program VARCLUS. 85 The procedure is tion of multivariate data sets and is akin to divisive in that it starts out with the full35- variable set and begins to divide them into clusters in a step-by-step manner. It first divides the total variable set into a best two-cluster solution. It then examines the two clusters, finds the cluster containing the greater amount of dissimilarity among the variables contained in that cluster, and divides it into two clusters. The result is a three-cluster solution of the variables. The three clusters are then examined, a fourcluster solution is obtained, and so on. Ultimately, if this procedure were allowed to keep clustering in this manner, it would eventually produce 35 clusters, with one variable in each cluster. However, the subdividing process is stopped when there is statistically little improvement to be gained by further subdivision. In the context of reliability studies, variables contained in the same cluster when the program terminates can be considered sufficiently similar so as to represent parallel measures of an underlying dimension. In addition, the V ARCLUS program is a form of oblique principal components analysis so that the reliability estimator theta ( e ) , an extension of Cronbach' s a to the results of principal components analysis, 86 can be computed for each resulting cluster. Table 2 lists the 12 clusters produced from the original35 variables by the procedure described above. The steps in the formation of this 12-cluster solution are represented in figure 2 , where gaps in the column of Xs correspond to separate clusters as produced at each step in the analysis.
The results observed in figure 2 are quite revealing. At the two-cluster stage, the analysis almost exactly divides the variables into those derived from the librarian half of the form and those from the patron half. The correlation between the two clusters is 0.04. The only exception is that TOTCKLRN, a patron variable measuring how much the patron learned about the library or reference sources, is contained in the librarian cluster. It should be noted that at the final stage, this variable is clus- Number of times librarian checks 3 searching problems (difficult to think of source, difficult to find subject headings, source is difficult to consult) Number of times librarian checks 4 question problems (lacking and misinformation, very recent information wanted, concerned with foreign country/language, difficult citation)
Patron reports degree to which he/she found what was wanted and was satisfied (found exactly and satisfied, found approximately and satisfied, found approximately and not satisfied, not found and not satisfied) Patron reports degree of satisfaction with what was found or not found (satisfied, partly satisfied, not satisfied) · Number of times patron checks negative items in regard to quantity of information (found nothing, couldn't find information in source, not enough, not enough in-depth) Number of times patron and librarian agree on outcome (agree found, agree partly found, agree not found) Number of times patron checks 9listed reasons for being partly or not satisfied (found nothing, not enough, need more in-cfepth, not relevant enough, want different viewpoint, couldn't find information in source, not sure if correct)
Number of times that patron reports that librarian only partly or did not understand, and/or was only partly or not knowledgeable Patron reports whether librarian understood what was wanted (yes, partly, no) Patron reports whether librarian appeared knowledgeable (yes, partly, no) Patron reports whether librarian was courteous (yes, partly, no) Librarian reports whether busy and whether directed or helped with search (busy and direct, busy and search, not busy and direct, not busy and search) Number of times librarian reports 3 administrative problems (busy, books off shelf, cataloging or tedinical problem)
Number of times patron checks negative items in regard to quality of infor- tered with TOTCKLI, a measure of the amount of instruction the librarian gave the patron. The views of both the librarian and patron appear to agree on the issue of instruction.
At the third step in the derivation, the patron variables are divided into a cluster of variables evaluating the services provided by the librarian and a cluster of variables measuring the quality of the information the patron received. The correlation between these two clusters is 0.39.
The other intermediate steps in the derivation of the 12-cluster solution are not so easily interpretable. In general, however, the variables within each of the 12 clusters are semantically related, suggesting that the results are sufficiently valid for reliability considerations.
Given that the 12 clusters produced from our 35 variables (see table 2) represent distinct submeasurements of the quality of library reference departments, reliability estimates for each cluster can be computed. These are listed in table 3. It should be noted that theta for a singlevariable cluster cannot be computed.
Clearly, cluster nine has an extremely low reliability estimate vis-a-vis the other clusters. It combines the presence of collection problems in the area of the patron's question with the librarian's report of whether the information needed was found. Although this is a sensible relationship of the two variables in that a weak collection in a given area will adversely affect the ability of the librarian to find the information the patron requests, the relationship read the other way around (a strong collection in a given area) is not so directly related to finding the information. A host of factors intervene in going from the patron's question to determining the correct source. It is significant that cluster nine was produced from a larger cluster that contained cluster two, a set of variables consisting of overall problems with the transaction, the presence of searching problems, and the presence of question problems. If clusters two and nine are recombined, the resulting cluster has a reli- 
External Validity
In addition to being reliable, measures must be valid. In contrast to reliability, validity of measures concerns the degree to which an instrument measures the concept it is designed to measure. Evidence for the validity of an instrument can come from a number of sources, but external validity, the degree to which results from a measurement instrument correspond to the results from other studies of the same phenomenon, is most commonly utilized in addition to the construct validity issues previously discussed.
Many of the variables assessed by the reference transaction assessment instrument have not-been independently examined on a sample of library transactions and so cannot be assessed in terms of external validity. One item, however-the percentage of times the patron found exactly what was wanted-should be comparable to the results of unobtrusive observation by Myers and by Jirjees. In these studies, proxies presented test questions A second comparison with external studies involves previously reported data on patron satisfaction with reference department service, as opposed to quality of answer, where approximately 81% and 84% of reference department patrons reported they were satisfied with the ''interpersonal" service they received. 89 In this study, where patrons were asked to evaluate the quality of the "interpersonal" service they received, independently of their evaluation of their satisfaction with the information they obtained, 79.48% of the patrons in the sample reported they were completely satisfied with the service. Although no statistical test of these percentages can be provided, the results of these three studies of patron satisfaction with service are quite similar.
TABLE4
DISCUSSION
For the two variables on the reference transaction assessment instrument for which independent measures exist (i.e., ZFND and TOTCKSER), the results from our pilot study agree with those of other studies. Assessment of external validity for the other variables derived from the RTAI must await independent study. For the complete set of 35 variables, estimated reliability as measures of reference department quality is 0.81, which is quite respectable for a questionnaire. Given the high return rate, the RIAl and its employment as an evaluation tool appear to be a viable means of conducting reference department evaluation.
Results from the cluster analysis indicate that the 35 variables derived from the RTAI group into 12 clusters, with reliability estimates ranging from 0.46 to 0.93. Further interpretations and inferences from the clustering results must be cautiously drawn as the clustering technique used in this analysis is designed to be exploratory and, as such, does not serve to confirm or refute a priori hypotheses concerning the relationships among variables. Alternate techniques would be needed to test different models for the relationships among clusters, and a more rigorous sampling strategy would be required for testing hypotheses and generalizing results to the total population of reference transactions.
Two aspects of the clustering solution presented in the reliability section, which were only mentioned in passing, require further explanation and exploration. As was mentioned, at the two-cluster stage the procedure employed in this study divided the 35 variable set into a patron form-derived cluster and a librarian formderived cluster, with a correlation of 0.04 between these two clusters. This low correlation may surprise the reader, suggesting that there is no statistically significant July 1987 relationship between patron and librarian judgments. This may not be a valid inference, however, because the librarian form consists of variables that, by and large, measure factors in the situation that are expected to influence librarian performance. The patron form variables largely measure outcomes of the interaction. Although factors that influence outcomes should relate to those same outcomes more strongly than this result indicates, the clustering procedure used here was selected to create clusters that are maximally distinct from one another while at the same time, placing variables that are as similar as possible into a cluster. The most likely interpretation of our results is that outcome variables, as a group, are more closely related to each other than they are to influencing variables as a group. Alternate analyses would need to be performed to determine the strength of relationship between particular situational factors and particular outcome measures.
At the 3-cluster stage of the 12-cluster final solution, the procedure separates the patron cluster into a service evaluation subcluster and a quality of information received subcluster, with a correlation of 0.39 between these two subclusters. This result may have some bearing on the controversy surrounding the ability of patrons to evaluate reference department quality. Our results indicate that, as judged by the patron, reference librarians satisfactorily respond to the patron's information needs on factual questions approximately 50% of the time. Patrons, however, also appear to distinguish between their satisfaction with the services provided (courtesy, amount of help and time given, understanding and knowledge, clear explanations) and their satisfaction with the information they obtained. With a correlation of 0.39 between the service measures and the information measures, only 16% of the variance in service satisfaction could be explained by their evaluation of the quality of information received. Although quality of information received is a factor influencing the patron's judgment of the quality of service, this is not the sole determinant. Inferences concerning the patron's ability to judge information critically, based only upon measures of their satisfaction with the services provided, are unwarranted.
These interpretations, nevertheless, require further research. Our results are merely suggestive. This, however, indicates an additional use of the reference transaction assessment instrument as are-search tool. By presenting the results of our pilot test and its use as an evaluation tool, it is our hope that other researchers in the area of reference department behavior will be encouraged to further study the issue of what makes a reference department good. 1. Wants specific smaller item in larger publication or works by known author (known item books or serial titles are excluded from this category) 2. Wants specific fact 3. Wants explanation of source, etc. 4. Wants something on a subject 1. ZRT -Results as Reported by Librarian scored as follows :
1. Found
